One of the main challenges of all health systems is achieving equity in healthcare financing. The Kakwani index is an equity index used to show how distant a financing source is from the proportional status. Objectives: The present study aimed to measure the equity of Iran's health system financing in rural and urban areas between 2001 and 2010 using the Kakwani index.
Background
Financing is one of the main functions of health systems and has an important effect on its three goals, particularly fairness in financial contributions and the assurance of all individuals' access to health services (1) . Without an appropriate finance system, only a limited number of individuals would have timely access to health services. In fact, financing a health system determines whether individuals can purchase the services, or whether the services are available when they are needed (2) . In general, different countries make use of four methods for financing their health systems: tax-based systems, out-of-pocket payments, social health insurance, and private insurance programs (3) . These methods have various effects on the functional indices of the health system, such as equity.
Therefore, during the final decades of the 20th century, health researchers came to see the necessity of introducing and using new instruments to assess and investigate equity in health care financing (4) . Gottschalk, Cantor, and Hurst et al. (5) (6) (7) each presented methods for evaluating equity in financing, but none of them showed the progressive or regressive nature of financing approaches. In his regular review of the various indices introduced for the assessment of the progressive or regressive nature of the tax, Lambert (1993) (8) came to the conclusion that only the Kakwani index was appropriate for use in the health care field. The Kakwani index reveals how distant a financing source is from the proportional status. This index ranges from -2 to 1; the use of negative positive posi-tive and zero show regressively, progressivity, and proportionality, respectively. The progressivity (regressively) of the financing source shows the increase (decrease) in the proportion of the individuals' payment for health services by the increase in their income (9) .On average, almost 6% of the world's GDP is spent on health care, and per capita of health expenditure in Iran is higher than that of north African and eastern Mediterranean countries (10) . Based on Iran's national health accounts (NHA) reports, Iran's health care system is mainly financed through general health insurance payments, the government's budget, individuals' out of pocket expenses, and public taxes. According to the NHA, the burden of health system financing in Iran has transferred in recent years from the public to the private sector; most of this has been achieved through out of pocket payments. Between 1998 and 2001, the contributions by the public sector decreased from 52% to 38%, while those from the private sector increased from 48% to 60%. In addition, considering the lack of development in private insurance, most of the expenditures were paid for out of pocket (11) (12) (13) ). Other regional studies in various provinces of the country have revealed households' exposure to catastrophic health expenditures (14) (15) (16) (17) . In Iran, policies, such as section 90 of the 4th development plan, increase of the health sector's share of the GDP, and expand urban inpatient insurance, and rural insurance has been proposed to achieve equal financing.
Objectives
The present study aims to evaluate the equity of two financing resources of out of pocket payments and insurance premiums in households' budgets, using the Kakwani index from 2001 to 2010.
Materials and Methods
The present study was performed using the data from the annual household expenditure and income survey conducted by the Iranian statistics center. Although the survey's primary purpose is to show household expenditure patterns, the measures collected have the potential for equity analysis in health care financing. The statistical unit of this study includes one household living in an urban or rural area of the country between the years 2001 and 2010.
Data Analysis

Equality or Inequity of Income
Income equality or inequality (the Gini coefficient) is computed with reference to the Lorenz curve, which plots the cumulative proportion of the population, ranked by income, on its x-axis, against plots of the cumulative share of total income earned by population on its y-axis. The Gini coefficient is twice the area between the 45-degree line (the line of equality) and the Lorenz curve. In cases of perfect income equality or perfect income inequality, the Gini coefficient is 0 or 1, respectively. In our study, the Gini coefficient is calculated using Brown's Equation, as as follows:
Where yi is the ith decile's income, yi+1 is the (i+1) th decile's income, xi is the number of the households in the ith decile, and xi+1 is the number of the households in the (i+1)th decile (18).
Equality or Inequality of Pay for Health Care (Concentration Index)
The concentration curve, which plots the cumulative share of what is paid for health care on its y-axis, against the cumulative proportion of the population, ranked by income, on its x-axis, can be used to identify whether socioeconomic inequality in health variables exists. However, the concentration curve does not give a measure of the magnitude of inequality in health variables. The concentration index, which is calculated with reference to the concentration curve, is twice the area between the concentration curve and the 45-degree line (the perfect equality line). In the case of no inequality in the health variables, the concentration index is zero. If the concentration curve lies below the line of equality, indicating a disproportionate concentration of the health variable among the rich, the index is positive. If the concentration curve lies above the 45-degreeline, demonstrating that the health variable is concentrated on the poor, the index is negative (19) . In our study, inequality in health care payments (the concentration index) is calculated using the following Equation:
(
Where P is the cumulative percentage of population in the income decile and L is the cumulative percentage of healthcare payments in each decile (9).
The Kakwani Progressivity Index
The Kakwani progressivity index (KPI) is computed by subtracting the Gini coefficient from the concentration index (9) . KPI = CI -GI The Kakwani progressivity index for health care payments is defined as twice the area between the Lorenz curve of income distribution and the concentration curve of the health care payments. The concentration curve of health care payments is above the Lorenz curve of income if richer individuals pay proportionally less of their income in health care payments than do poorer individuals, so that the health care financing system is regressive. Conversely, if health care financing is progressive, the concentration curves below the Lorenz curve. The range of Kakwani progressivity index is from +1, denoting the highest degree of progressivity, to -2, reflecting the highest possible degree of regressively. A value of zero for the Kakwani progressivity index would indicate that health care payments were proportional to income (20).
Dominance Test (T-test)
In order to test the dominance of the concentration curves or the Lorenz curve, the distribution free techniques of statistical inference were used. More information about this technique can be found in other articles (21) (22) (23) (24) (25) .
The following Equation was was used in the present study:
Where indicates cumulative proportions of income in each decile, indicates cumulative proportions of outof-pocket payments or health insurance premium payments, indicates the variance of the cumulative proportion of income of each decile, and is the variance of out-of-pocket payments or health insurance premium payments of each decile. In addition, N shows the sample size of each year (21) (22) (23) (24) (25) . Calculating Z, there would be four possible situations. These four situations are shown in Table 1 . The critical value for Z is 2.02. The largest positive and negative values of Z were considered and compared with the critical value which is accepted from Cisse (24).
Results
In this section, we present the estimated Gini coefficient for income, concentration index for health expenditure, and the Kakwani index for (i) health insurance premium payments, (ii) out of pocket payments, and (iii) the total household health expenditures ((i)+(ii)=(iii). Our results showed that the proportion of health expenditures to household income for urban and rural households was, respectively, 8% and 7% in 2001, 9% and 8% in 2006, and 11% and 10% in 2010. Further, in 2001, this proportion was 16% for first-decile urban and rural households, while it was 6% and 4% for 10th-decile urban and rural households, respectively ( Table 2) .
During the study period, the Gini coefficient of income distribution for both rural and urban households had a decreasing trend (Table 3 ). Furthermore, the concentration index was positive for out of pocket payments in both rural and urban areas between 2001 and 2010. Although the changing trend of the concentration index was positive, it was descending and got closer to zero. The concentration index was positive for health insurance premium payments in both urban and rural areas, and the concentration of the payments was higher among the higher deciles, yet it did not follow a regular trend (Table 3 ). The Kakwani index was negative for out of pocket payments among both rural and urban households and did not follow a regular trend during the study period. In addition, the Kakwani index was positive for health insurance premium payments in rural areas. In the urban areas, on the other hand, this index was negative between 2001 and 2006, but positive between 2006 and 2010; the Kakwani index for health insurance premium payments was closer to zero. On the other hand, the Kakwani index was more negative for out-of-pocket payments. The Kakwani index forth urban and rural households' total payments during the study period was negative, but it did not follow a regular trend. The dominance test showed the concentration curves of out-of-pocket payments in both areas, which dominated the Lorenz curve in all years studied. Except for 2006 and 2007, the concentration curves of health insurance premium payments in rural areas coincided with the Lorenz curve throughout the study period. In 2006 and 2007, the Lorenz curve dominated the concentration curves of health insurance premium payments. Except for 2010, the concentration curves of the health insurance premium payments in urban areas coincided with the Lorenz curve (Table 4 ). 
Discussion
The present study aimed to measure the equity of Iran's health system financing in rural and urban areas between 2001 and 2010 using the Kakwani and concentration indexes. Since financing Iran's health system is mainly based on out of pocket payments and social insurance (12, 13) , the vertical equity of each of these financing methods was investigated as well. According to the results, the Gini coefficient had an average status in both urban and rural areas during the study period; of course, the index had a better status in the urban areas. The highest rates of inequity in the urban and rural areas occurred during 2001 and 2002, respectively. Nevertheless, since 2001 and up to 2010, a decrease was observed in income inequity among the population deciles. Hajizadeh's study (1995 -2000) and Moradi's study (1997 Moradi's study ( -2007 have also shown income inequity (25, 26) . The concentration index was positive for out-of-pocket payments and social insurance premiums in both urban and rural areas, which shows their concentration among the households of higher income population deciles. At first glance, the positivity of the concentration index for out-of-pocket payments may represent a higher contribution by wealthier households to health payments and confirm the equity in the payments. Nonetheless, in Iran, where the health system is mainly financed through out-of-pocket payments when using healthcare services (12, 13) , this index can represent the wealthy benefiting from the healthcare services. Thus, the lower deciles' neglecting to use the healthcare services might have decreased their out-of-pocket payments and, eventually, resulted in the positivity of the concentration index. Moradi et al. (1997 Moradi et al. ( -2007 showed that the concentration of using healthcare services in Iran was among wealthier households (26) . Furthermore, more the positivity of the concentration index of insurance premiums compared to that of the out-of-pocket payments may show the proportionality of the insurance premiums to the households' incomes. On the other hand, it may represent the lack of insurance coverage among lower deciles' households and, consequently, they are not paying insurance premiums. The Kakwani index was affected by income distribution (the Gini coefficient) and payment distribution (the concentration index). The total Kakwani index, including insurance premiums and out-of-pocket payments, was regressive during the study period, which means that the poor were spending a greater amount of their income on health care. However, this index for insurance premiums in the rural areas during the study period shows the progressivity of this financing resource. The progressivity of this financing resource has had a better trend in the rural areas since 2005. This might have resulted from the execution of a rural health insurance plan (2004) and, as the Gini coefficient showed, improvements in the income distribution in rural areas during the study period. Moreover, most of the lower income deciles' villagers work in informal sectors of the economy and are covered by rural health insurance whose premiums arepaid by the government. The higher income deciles' villagers, on the other hand, work in the formal sector of the economy, are covered by compulsory health insurance plans, and have to pay insurance premiums. The Kakwani index was negative for insurance premiums in urban areas between 2001 and 2005; this shows the regressively of this financing resource. Nevertheless, since the income distribution status improved during that time, this index became positive after 2006, and consequently, the distribution of insurance premium payments has become equal among urban income deciles. Urban dwellers usually work in the formal sectors of the economy and are covered by various insurances. Since the insurance premium is computed as a percentage of income (proportional) in the social security organization, and as per capita in the medical services insurance organization, which is quite regressive (27) , the negativity of the index is quite natural unless income distribution is improved. The Kakwani index was positive for social insurance premiums in Iran from 1995 through 2000 (26) . The Kakwani index was also positive for social insurance premiums in Thailand, Tanzania, Malaysia, Slovakia, and France, which might be due to provision of insurance coverage in the formal sector of those countries economiesand the inclusion of higher deciles' members in the insurance plan (4, (28) (29) (30) (31) . On the other hand, social insurance premiums were regressive in Japan, Taiwan, South Korea, the Netherlands, and Germany (30, 31) . The Kakwani index was negative for out-of-pocket payments in both areas during the study period, which shows the regressive nature of this financing resource. Although the concentration index was positive for out-of-pocket payments, the regressive nature of this financing resource may emphasize the fact that it is not only that the poor pay a higher amount of their income for the purchasing of healthcare services, but also that they benefit less from the health services. This apparently shows the injustice toward the poor since, on one hand, they pay a higher amount of their income for using healthcare services and, on the other hand, they may not actually make use of them. This results in worse health status among the lower deciles' households, eventually leading to inequities in health status. Overall, this implies that the financial burden of the health system is mainly on lower income deciles' shoulders. Other studies have also shown the regressive nature of out-of-pocket payments in most financing systems and that its financial burden is on the poor households' shoulders (3, (32) (33) (34) . The Kakwani index was reported negative for out-of-pocket payments in Iran between 1995 and 2000, and also 1997 -2007. Also, it was shown that the individuals in higher income deciles paid for healthcare services eight times more than those in lower income deciles (26) . The Kakwani index was reported negative for out-of-pocket payments in studies per-formed in Tanzania, Slovakia, the Ivory Coast, Guinea, Mali, and Senegal, where a lack of insurance coverage and richer groups' paying less for healthcare services were considered the reasons for this situation (28, 29, 34) . On the other hand, the Kakwani index was positive for out-ofpocket payments in Malaysia and Sri Lanka, resulting from the governments' paying health subsidies to the lower deciles (31) . Although regarding vertical equity, how the insurance premium is received in urban and rural areas is relatively appropriate, according to the NHA, with 50% of the total expenses of the health sector being paid out-of-pocket. In addition, more than 90% and less than 10% of the total private health expenditures are paid out-of-pocket and through insurance premiums, respectively (34) . Thus, the proportion of out-of-pocket payments is quite high in the financing system. Based on these results, the financial burden of out-of-pocket payments is on low-income individuals' shoulders. Therefore, the equity and distribution of the financial burden of out-of-pocket payments is much more important than the distribution of the financial burden of insurance premiums. Overall, it seems that vertical equity in health system financing has not been highly desirable. In fact, there are problems in both the insurance and financing systems of the health care sector, and the rate of out-of-pocket payments is quite high. Thus, the general policies in the health sector, and particularly regarding financing, should first aim at interventions and ways to reduce outof-pocket payment for all households. Considering the regressive nature of the Kakwani index, low-income households should be supported through exemption plans. Further, in spite of the Iranian government's efforts to implement universal coverage, it seems that its focus was just on coverage width, and less attention was paid to coverage height and depth. Therefore, revising the health insurance benefit package and the amount of the co-payments should be considered, as many necessary medical services are not covered by Iran's current insurance plans and individuals are asked to directly at the time when the health service is provided. The financing system has many different aspects, and each of these has a different weight for the calculation of the Kakwani index as an index for equity in health financing. All of these aspects were not included in this study, so the Kakwani index was calculated without considering these weights.
